Section 8.2 - Estimating a Population Proportion (pp.492-507) S (Z_a \ 6 )

You guessed it, back to the Hyena Experiment. Suppose on the first day of the semester, your team
chose one SRS of size 20 from the bag in order to determine a point estimate p for the population
proportion p of male hyenas in the Croatan NF. You found 16 male hyenas.

16

Point estimate ) = e iz O (il ==y E;,_ Go 2,

The ultimate goal of today’s lesson is being able to construct a confidence interval for a population

proportion based upon the point estimate.

r 1. Conditions for Estimating p
Prior to performlng confidence interval calculations, 3 conditions must be verified:
(1) Random - ALLowW S 1PFee2eE RRo0T ol o CA\JQ(/\"‘((‘&‘CT
(2) Normal- ALLo WS R ComPuTaTioD 0F A CTiCAL VALUS,
(3) Independent - ALLOW S o ComPuTaTio 0F STanss . DEV |
[Example] Using our hyena example, let’s check conditions for constructing a confidence interval.
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ICheck Your Understanding * In each of the following settings, check whether the conditions for
calculating a confidence interval for the population proportion p are met.
(1) An AP Statistics class at a large high school conducts a survey. They ask the first 100 students who
arrive at school one morning whether or not they slept at least 8 hours the night before. 17 students
said, “Yes.”
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(2) A quality control inspector takes a random sample of 25 bags of Hyena brand potato chips from the
thousands of bags filled in an hour. Of the bags selected, 3 had too much salt. ‘ﬁ/ e ° e
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2. Constructing a Confidence Interval for p

Statistic £ (critical value)e(standard deviation of the statistic)

A
a. Sample Statistic - The sample statistic is f’
(\
** In the hyena example, this is P = o.¥

b. Standard Deviation - The standard deviation of the sampling distribution of § is {F = ) ANETD,
: )

Since we do not know the value of p, we replace it with the sample proportion p ‘ ? ( \ :ﬁ) @ )
ey
)

This quantity is known as thg standard error (SE) of the sa mple proportion p. When the standard
deviation of a statistic is estimated from the data, the result is called the standard error of the statistic.

{Note;: The formula for the. standard error of the sample proportion is not on the AP Exam Formula sheet
but the formula for the standard deviation of the sampling distribution of p is. Merely substitute p into
the formula to compute the standard error of the sample proportion.

** In the hyena example, this is

/ ¢ Critical Value/ - How do we get the critical value for our confidence interval? For our “mystery mean”
in Section 8.1, we used a critical value of 2 based on the 68-95-99.7 rule for Normal distributions. We
can get more accurate results with Table A or a calculator.

| In order to find a level C confidence interval, we need to
B2 catch the central area C under the standard Normal
curves=\We will-use the notation'z* to denote critical z-
svaluesy

Probability = 0.95 It.is:.very-important-that.you.use.this.notation.and:not just

z-to:show critical values.

Arca = 0,025 Area = (0.025

T T
-2'=-1.96 0 z2'=1.96

[ ¥ For the hyena example, let’s find the critical value 2" for an 80% confidence interval.
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With the three components of the confidence interval addressed, we can now put it together in what is
called 3 One-Sample z Interval for a Population Proportion.

One-Sample z Interval for a Population Proportion

Choose an SRS of size n from a large population that contains an unknown proportion p of
successes. An approximate level C confidence interval for p is
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where 2" is the critical value for the standard Normal curve with area C between -z° and z°. Use this
interval only when the numbers of successes and failures in the sample are both at least 10 and the
population is at least 10 times as large as the sample.
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L Example ISuppose another team chose an SRS of size 20 from their bag of hyenas and got 10 males.

(1) Calculate and mterpret a 90% conﬂdence interval for p.
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(2) Suppose a claim was made that the proportion.of male hyenas in the Croatan NF is 60%. Is this

proportion plausible?
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" Check Your Understanding- Complete CYU on p
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3. Putting It All Together: The (Vaunted) Four-Step Process

i b it i

~ |- Confidence intervals: A Four-Step Pro

cess
State: What parameterdo you want to estimate and at what confidence leve/?

-P - parameter of interest
L R
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Plan: Identify the appropriate inference method. Check assumptions and conditions.
A - assumptions/conditions - Random, Normal, Independent?

N -name the Cl that You are using

Do: If the conditions are met, perform calculations.

I - clearly show the mathematics behind creating the interval
[Conclude: Interpret your interval in the context of the problem,

C - State the mantra for the CI as.your.conclusion

(Remember - when faced with a confidence interval problem, do not PANIC!) /fo
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Example -;;According to an article in the San Gabriel Valley Tribune (Feb 13, 2003), “Most people are
kissing the ‘right way.”” That is, according to the study, the majority of couples tilt their head to the
W right when kissing. In the study, a researcher observed a random sample of 124 couples kissing in
15 QP>\0 various public places and found that 83/124 (66.9%) of the couples tilted to the right. Construct and
interpret a 95% confidence interval for the proportion of all couples who tilt their heads to the right
when kissing.
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| Technology - The calculator can be used to construct a confidence interval for an unknown population
proportion. Réfer to p. 64 of NTA or p. 492 of the text.
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(1.586557, 075216 )
lt should be noted that if you use the calculator, it is recommended that you check your answer with the

alculations of the formula. L
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{4, Choosing Sample Size “ln planning a study, we may want to choose a sample size that allows us to
estimate a population proportion with a given margin of error. Essentially the way this works is to make
a guess as to what p is and then work “backwards.” Often timesrﬁ = 0.5 is used as a guess because it will
yield the largest ME.

.. Sample Size Determination for Desired Margin of Error

To determine the sample size n that will yield a level C confidence interval for a population
proportion p with a maximum margin of error ME, solve the following inequality for n: C confidence

interval for p is

where p is a guessed value for the sample proportion. The margin of error will always be less than

Q.D or equal to ME if you take a guess of 0.5
: : et L)

Example - Suppose that you wanted to estimate p = the true proportion of students at WCHS who have

a tattoo with 95% confidence and a margin of error of no more than 10%. How many students should
be randomly surveyed to estimatitnfidence?
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/HW: Read Sec 8.2; do problems 27, 29, 35, 36, 39, 44, 45, 49-52



